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rubber portion 9a made of. a first rubber material and a second rubber portion 9b 
made of a second rubber material that is different from the first rubber material. 
The first rubber portion 9a and the second rubber portion 9b are both in the form 
of sheets. At a tire meridian section of the tread rubber 9 including a tire axis, 
th e first rubber portion 9a and the second rubber portion 9b are formed by at leas t 
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BASIC-ABSTRACT: 

NOVELTY - The pneumatic tire has tread portion (2) with tread rubber (9) consisting 
of primary and secondary rubbers (9a, 9b). The primary rubber is lapped by one or 
more wrappings (10) with secondary rubber of whorl shape along the central 
periphery. The primary rubber is formed to annular ring shape. 

DETAILED DESCRIPTION - The primary rubber and the secondary rubber differs from the 
mixture of raw material and is made to a sheet shape. The primary rubber is 
reinforced with silica. The secondary rubber has 5-30 weight parts of electrically 
conductive rubber. The tread portion distributed at outer side of belt structure, 
contains 85-95% of primary rubber and 5-15% of secondary rubber by weight ratio. 
The outermost layer of wrapping is made with the secondary rubber to form 
electrically conductive route between a road surface and the belt structure. 
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USE - For vehicles. 

ADVANTAGE - Enhances improved property of two opposite characteristics with 
sufficient balance such as low rolling property and comfortable ridin g , as the 
annular ring-shaped primary rubber is lapped with whorl-shaped secondary rubber of 
tread rubber for tread portion. Reduces electrical resistanc e of tire by using 
silica with the raw material of primary rubber. Enables safe run by preventing the 
spark, the electromagnetic interference etc., by static storage. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional view of pneumatic tire. 
Tread portion 2 
Tread rubber 9 

Primary and secondary rubbers 9a, 9b 
Wrapping 10 

CHOSEN-DRAWING: Dwg . 1/5 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Even if this invention is a pneumatic tire which has new tread rubber, for 
example, is the case where the rubber ingredient of silica combination is used, it can prevent too much 
rise of the electric resistance of a tire, and relates to the pneumatic tire which was suitable for 
discharging effectively to a road surface in static electricity generated on a car. 
[0002] 

[Description of the Prior Art] It is known that the tread rubber allotted to the tread section of a 
pneumatic tire will be characterized by various performance-traverse ability, such as rolling resistance, 
dry grip engine performance, wet grip engine performance, a degree of comfort, and driving stability, by 
changing the combination. However, by recent years, with the improvement in the engine performance 
of a car, even if it is in a tire, the further improvement in the engine performance is required, and by 
usual, to make coincidence satisfy two opposite engine performance is desired variously. 
[0003] In such a case, as shown in drawing 5 , tread rubber a is classified into the base rubber b and the 
cap rubber c of a tire radial outside of the tire radial inside, and, generally using the rubber ingredient 
corresponding to each demand is usually used for each of those rubber. 

[0004] The fundamental purpose of this invention aims at offering the pneumatic tire which has different 
new tread rubber structure from things only accumulated on radial, such as conventional cap rubber and 
base rubber, when using two or more kinds of rubber ingredients. 

[0005] By the way, adoption of a silica is progressing in recent years, replacing with carbon or reducing 
carbon as a filler of tread rubber. A silica is combined with rubber firmly and chemically through 
binding material. Therefore, the tread rubber reinforced by the silica has high abrasion resistance, and 
since rubber and a silica have moreover joined together at the so-called "point", demonstrating the wet 
grip engine performance which will be [ that it is easy to move rubber ] rich in adhesion, and was 
excellent is known. 

[0006] However, electric insulation of a silica is high, and since there is an inclination to increase the 
electric resistance of a tire, it brings about the fault that a car tends to be covered with static electricity. 
Are recording of such static electricity has risk of generating a spark, when it is going to open the lid of 
a fuel tank in a gas station, and causing electromagnetic interferences, such as a radio noise, during 
transit of a car etc. causes electric malfunction. 

[0007] Other purposes of this invention are in the pneumatic tire equipped with the tread rubber which 
has the rubber ingredient reinforced by the silica, and they aim at offer of the pneumatic tire which can 
reduce tire electric resistance, maintaining the outstanding wet engine performance by the silica. 
[0008] 

[Means for Solving the Problem] Among this inventions in order to attain said purpose invention 
according to claim 1 The carcass from the tread section to the bead core of a toe of bead through the 
sidewall section, It is the pneumatic tire equipped with the belt structure allotted to the way among the 
tire radial outside of this carcass, and the tread section. The tread rubber allotted to the tire radial outside 
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of said belt structure The 1st rubber section which consists of the 1st rubber material, and this 1st rubber 
material consist of at least two kinds of rubber sections which have the 2nd rubber section which 
consists of the 2nd rubber material from which combination differs. While both said 1st rubber section 
and the 2nd rubber section make the shape of a sheet, and said tread rubber In the tire meridian cross 
section including a tire shaft, it is characterized by being formed with one or more looping-around 
objects with which the 1st rubber section and the 2nd rubber section lap with the shape of annual rings, 
and a curled form in the circumference of a core. 

[0009] The pneumatic tire concerning this invention is equipped with the tread rubber which formed the 
1st rubber section and the 2nd rubber section from one or more looping-around objects put on the shape 
of annual rings, and a curled form, for this reason, each rubber material which makes the 1st and 2nd 
rubber section — the 1st rubber material which becomes using for each the rubber combination 
corresponding to the performance-traverse ability made into the purpose, for example, the 1st rubber 
section, from the combination excellent in a degree of comfort — moreover, two opposite engine 
performance may improve with sufficient balance by using the 2nd rubber material which consists of 
combination whose low ** has ****** in the 2nd rubber section, respectively. 

[0010] moreover, said 1st rubber material is made into the rubber material reinforced by the silica, and it 
is 5 - 30 weight ****** about carbon to the rubber base material 100 weight section in said 2nd rubber 
material - when it considers as right conductive rubber material, it becomes possible to secure the 
conductivity of a tire, employing the advantage of a silica efficiently, and faults, such as a radio noise, 
can be prevented. At this time, said tread rubber will become desirable especially in that conductivity 
with a good tire is acquired, without that said 2nd rubber material is included 5 to 1 5% by the weight 
ratio, including said 1st rubber material 85 to 95% spoiling improvement in the body-proof abrasiveness 
by the silica, and the wet grip engine performance. 

[001 1] In addition, when there is an inclination for the advantage according that the weight ratio which 
the 1st rubber material reinforced by said silica occupies to tread rubber is less than 85% to a silica to 
fall relatively and it exceeds 95% conversely, there is an inclination for the conductivity by the 2nd 
rubber material which blended carbon to fall relatively. 

[0012] It will become desirable especially that said looping-around object especially forms an electric 
conduction path between a road surface and said belt structure by allotting the 2nd rubber material 
reinforced by said silica to the outermost layer of this looping-around object. 
[0013] 

[Embodiment of the Invention] Hereafter, one gestalt of more concrete operation of this invention is 
explained based on a drawing. The tire meridian cross section of the no-load condition which carried out 
rim **** of the pneumatic tire 1 concerning this operation gestalt at Rim J, and filled up drawing 1 with 
internal pressure is shown. As shown in drawing, in this example allotted to the interior of the tire radial 
outside of the toroid-like carcass 6 with the pneumatic tire 1 of this operation gestalt from the tread 
section 2 to [ with the carcass ] the bead core 5 of a toe of bead 4 through the sidewall section 3, and this 
carcass 6, and the( fread sectio nj2)the thing equipped with the belt structure B which makes right 
conductivity for passenger cars is illustrated. 

[0014] By this example, said carcass 6 is formed from carcass ply of one sheet 6A, and stands in a row 
on both sides of body section 6a straddled and extended in between said bead core 5 and 5, and this 
body section 6a, and is equipped with the cuff sections 6b and 6b which turned the surroundings of said 
bead core 5 outside from the tire shaft-orientations inside, and were turned up. Moreover, between such 
body section 6a and cuff section 6b, hard bead APEC SUGOMU 8 was allotted and the toe of bead 4 is 

reinfor ced. . 

[0015] Although a polyester code is adopted as nothing and a carcass code by this example in the radial 
structure which arranged the code at the include angle of 75 - 90 degrees to the tire equator C, various 
kinds of organic fiber codes, such as nylon, rayon, Vinylon, and aromatic polyamide, a steel code, etc. 
can be used for said carcass ply 6 A. 

[0016] Said belt structure B is formed from the belt layer 7 containing a steel code by this example. This 
belt layer 7 consists of belt plies 7A and 7B of two sheets which covered with topping rubber the both 
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sides of the steel coding sequence object arranged almost in parallel. Said steel code is arranged at the 
include angle of 1 5 - 40 degrees to the tire equator C. Moreover, it piles up and the belt plies 7 A and 7B 
of two sheets are arranged so that said steel code may cross. 

[0017] In addition, the belt layer 7 is a volume proper electric resistance value, when a belt consists of a 
steel code and said topping rubber contains carbon 1x108 It consists of conductive rubber material made 
into the following (ohm-cm). Thereby, conductivity with the good belt layer 7 is given. In addition, as a 
belt, other conductive codes, such as a carbon fiber code besides a steel code, can be used by demand. In 
addition , the beltj rtructure B may allot a band layer etc. to the outside of the b elt layer 7. 
rOOl 81 (Tread rubbeiffi is allotted to the tire radial outside of said belt layer 7 .( 1st rubber section^ a)which 
the tread rubber of this operation gestalt becomes from the 1st rubber material and this 1st r ubber 
materi al have illustrated what consisted of two kinds of rubber sections which consist of the ^nd rubber 
Isectioff ^b) which consists of the 2nd rubber material from which combination differs. 
[0019] The 1st rubber material which makes said 1st rubber section 9a consists of rubber material 
reinforced by the silica . For this reason, for 1st rubber section 9a, while it is useful to raising the wet 
grip engine performance and aiming at reduction of the rolling resistance in a dry road surface by 
combination of a silica, volume resistivity is 1x108, for example. The above (omegacnfl so-called 
insulation is easy to be shown . In addition, in this specification, the volume resistivity value about a 
rubber member is displayed with the value which measured the sample of rubber with 15 aroundcm and 
a thickness of 2mm using the electric resistance measuring instrument of ADVANTESTER8340A on 
applied-voltage 500V, 25 degrees C of atmospheric temperature, and the conditions of 50% of humidity. 

[0020] on the other hand, said 2nd rubber material is 5 - 30 weight ****** about carbo n to the rubber 
base material 100 weight section in this example — right conductive rubber material — more — concrete - 
- a volume resistivity value - 1x108 - w hat makes the right conductivity of the following (ohm-cm) is 
illustrated. In addition, in the 2nd rubber material, good conductivity becomes is it hard to be acquired 
that the loadings of said carbon are under 5 weight sections. 

[0021] And such 1st rubber section 9a and 2nd rubber section 9b While making the shape of both sheet, 
said tread rubber 9 In the tire meridian cross section including a tire shaft, it is formed with one or more" 
looping-around objects 1 0 with which 1 st rubber section 9a a nd 2nd rubbe r section 9b lap in the shape 
of annual ring s in the circumference of a core. And saicl loopuig-around object 1 (TE^ iHustratecj what' 
allottect 2nd rubber material 9b of said good conductivity to the outermost layer of this looping-around 
object 10. 

[0022] Thereby, a pneumatic tire 1 maintaining the low rolling-resistance nature by 1st rubber section 9a 
reinforced by the silica etc., the electric conduction path which said 2nd rubber section 9b makes is 
formed between a road surface and said belt structure B, and it becomes possible to discharge effectively 
static ele ctricity accu mulated in the car to a road surface. 

[0023] In kirawing2) , the looping-around object 10 which makes the tread rubber 9 before shaping is 
il lustr ated . Although the number of annual rings of the looping-around object 10 (the number of piles) is 
at least two, it has illustrated six tilings by 4 or more and this example still more preferably three or ~" 
more more preferably two or mor e. Roll the 1st and 2nd rubber section 9a and 9b which makes the shape 
of a sheet in the shape of annual rings, and these looping-around objects put it on the surroundings of 
Core Z, and also supply two sorts of rubber from which combination differs to the hopper of a minor- 
axis type extruder. These rubber can also be made into the shape of annual rings in an extrusion process, 
with one mouthpiece, the rubber of the different combination further extruded from a multiaxial-type 
extruder can really be extruded in the shape of annual rings, and can be carried out, and the looping- 
around object 10 which ls'not vulcanized as shown in drawing can be used . In addition, in this example, 
as for such a looping-around object 10, the undershirt tread rubber 1 1 of small thickness has illustrated 
[ wing rubber 12 ] what was installed, respectively in both ends on the inferior surface of tongue. 
[0024] Moreover, since said 1st rubber section 9a and 2nd rubber section 9b are sheets "**", the 
looping-around object 10 of this operation gestalt does not need to be the thickness of homogeneity, 
moreover, every - when it seems that the 1st and 2nd rubber section 9a and 9b wants to enlarge the rate 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/18/2006 



JP,2000-185519,A [DETAILED DESCRIPTION] 



Page 4 of 5 



of 1st rubber section 9a which it may be allotted by turns and occupied to tread rubber 9, it can make 
smallness the number of annual rings of 2nd rubber section 9b rather than that of 1st rubber section 9a. 
Moreover, the thickness of each rubber sections 9a and 9b may be good also as the same, and may be 
changed. 

[0025] In addition, as for said 1st rubber material, it is desirable the 3 0 - 100 weight section and to 
consist a silica of the 40 - 70 weight section and rubber material which carried out 40-60 weighfsection 
combination still more preferably preferably for example, to the rubber base material 100 weight 
section. It may be compatible on higher level in reduction and the wet engine performance of the rolling 
resistance of a tire with this. Moreover, in order to raise the improvement in the engine performance and 
conductivity by the above-mentioned silica with sufficient balance, to a ** sake, said tread rubber 9 has 
especially the desirable thing included for said 2nd rubber material 5 to 15% by the weight ratio, 
including said 1st rubber material 85 to 95%. 

[0026] As a rubber base material used for said 1st rubber material and the 2nd rubber material For 
example, natural rubber (NR), butadiene rubber which is the polymer of a butadiene (BR), The so-called 
styrene butadiene rubber (E-SBR) of an emulsion polymerization, the styrene butadiene rubber of 
solution polymerization (S-SBR), The synthetic polyisoprene rubber (IR) which is the polymer of an 
isoprene, the nitrile rubber which is the copolymer of a butadiene and acrylonitrile (NBR), It is desirable 
to also use the rubber which could mention the chloroprene rubber (CR) which is the polymer of a 
chloroprene, and blended these one sort or two sorts or more. 

[0027] Moreover, as a ^ilica^ blended with the 1st rubber material, although especially limitation is not 
carried out, that the range and dibutyl phtalate (DBP) oil absorption of 150-250m2 / g indicate [ nitrogen 
adsorption specific surface area (BET) ] the colloidal property of 180ml / lOOg or more to be is desirable 
in respect of the reinforcement effectiveness to rubber, rubber workability, etc. In addition, as a silane 
coupling agent, screw (triethoxy silyl propyl) tetrasulfide and alpha-mercapto propyltrimethoxysilane 
are suitable. 

[0028] In addition, in order to acquire other physical properties, i.e., rubber elasticity, a rubber degree of 
hardness, febrility, etc. also to the 1st rubber material, carbon may be blended auxiliary. As for the 
loadings of the carbon added to the 1st rubber material at this time, it is desirable to make 10 or less 
weight into 0-5 weight section still more preferably still more preferably below 15 weight sections to 
said rubber base material 100 weight section. When the loadings of said carbon exceed 15 weight 
sections, there is a possibility that the effectiveness which was [ nature / by the silica / low rolling- 
resistance ] excellent may decrease. 

[0029] Moreover, the sidewall rubber 13 with which the pneumatic tire of this example is connected to 
said wing rubber 12, the bead rubber 14 which stands in a row to this sidewall rubber 13 are stuck on the 
outside of said carcass 6. A silica is not blended with each of these rubber, but each of the volume 
resistivity is 1x108. It has the right electric conduction property of the following (omegacm). 
[0030] Such a pneumatic tire 1 forms the electric conduction path which discharges to a road surface by 
2nd rubber 9b allotted to the outermost layer of tread rubber 9 from the metal rim J in static electricity 
generated by the car via the bead rubber 14, the sidewall rubber 13, the belt layer 7 (belt structure B), or 
the wing rubber 12 of a tire, and can prevent faults, such as a radio noise. 

[0031] In addition, with the above-mentioned operation gestalt, although tread rubber illustrated what 
was formed from one looping-around object 10, it may be formed from two or more loopin g-around 
objects divided into tire shaft orientations, for example. Moreover, as shown in fdrawing 3J, it can change 
this inventi on into various modes that it can consider as the 1st which makes the shape of a sheet, and 
the looping-around object 10 which it piled f which piled up the 2nd rubber section 9a and 9b ] up, and 
wound the body 10 around the cur led form and put it on the circumference ot Core Z etc. Moreover, to 
say nothing of the ability to use various rubber combination according to the engine performance to 
demand, the rubber material from which three or more kinds of combination differs in tread rubber can 
also be applied to said 1st rubber material and the 2nd rubber material, without being limited to 
combination of instantiation. 
[0032] 
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[Example] The pneumatic tire (size: 165 / 65R14) which has the basic structure shown in drawing 1 was 
made as an experiment, the load load was changed, and the electric resistance of a tire was measured. In 
addition, a tire 1 is perpendicularly grounded by load loaded condition on the steel plate 31 which clings 
in the state of an insulation to a base plate 30 as shown in drawing 4 , and measurement of the electric 
resistance of a tire is seal-of-approval electrical -potential-difference 1000V, 25 degrees C of 
atmospheric temperature, 50% of humidity, the 2.0 kgf/cm internal pressure 2, and longitudinal-load 
150-550kgf about the electric resistance between Rim J (6x14") and a steel plate 3 1 . It measured on 
conditions. Although the result of a test was shown in Table 1, each tire of an example has checked that 
good conductivity was acquired from Table 1 . 
[0033] 

[Table 1] 





SgJfiWI 1 


Hffifl] 2 




m 1 ©a* ^Vi 
V'J^E^S CPHR) 


50 
5 


5 0 
1 0 


50 
0 


926 
*- 


J*E#ffi CPHR] 
-tfvE^B CPHR) 


0 

2 5 


0 
2 5 




f 

+ & 
<£>t6 
fit 


ffiS 15 0kgf 




(L 2 1 m a) 


2000MQ£l± 


mm. 3 5 0kgf 


(l,6~7Mfl) 




2000MQ.H± 


mm 5 5 o kg f 


(2. 7 9 


(g.6 5Mfi} 


2O00MQJ2U: 



il©^tt:I203'A«=8 5 : 1 5 



[0034] 

[Effect of the Invention] As explained above, in invention according to claim 1 The new tread rubber 
formed with the looping-around object with which the 1st rubber section and the 2nd rubber section 
which consist of rubber material from which combination differs lap with the shape of annual rings and 
a curled form can be offered, for example, each rubber material which makes the 1st and 2nd rubber 
section - using for each the rubber combination corresponding to the performance-traverse ability made 
into the purpose - For example, two opposite engine performance may be improved with sufficient 
balance by using the 2nd rubber material to which low ** has ****** for the 1st rubber material of the 
combination which was excellent in a degree of comfort at the 1st rubber section in the 2nd rubber 
section again, respectively. Moreover, in invention of a publication according to claim 2 to 4, the electric 
resistance of a tire can be reduced employing the advantage of a silica efficiently, and insurance transit 
which prevented a spark, an electromagnetic interference, etc. by are recording of static electricity is 
enabled. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The carcass from the tread section to the bead core of a toe of bead through the sidewall 
section, It is the pneumatic tire equipped with the belt structure allotted to the way among the tire radial 
outside of this carcass, and the tread section. The tread rubber allotted to the tire radial outside of said 
belt structure The 1st rubber section which consists of the 1st rubber material, and this 1st rubber 
material consist of at least two kinds of rubber sections which have the 2nd rubber section which 
consists of the 2nd rubber material from which combination differs. While both said 1st rubber section 
and the 2nd rubber section make the shape of a sheet, and said tread rubber The pneumatic tire 
characterized by being formed in a tire meridian cross section including a tire shaft with one or more 
looping-around objects with which the 1st rubber section and the 2nd rubber section lap with the shape 
of annual rings, and a curled form in the circumference of a core. 

[Claim 2] said 1st rubber material consists of rubber material reinforced by the silica, and said 2nd 
rubber material is 5 - 30 weight ****** about carbon to the rubber base material 100 weight section - 
the pneumatic tire according to claim 1 characterized by consisting of right conductive rubber material. 
[Claim 3] Said tread rubber is a pneumatic tire according to claim 2 characterized by including said 2nd 
rubber material 5 to 15% by the weight ratio, including said 1st rubber material 85 to 95%. 
[Claim 4] Said looping-around object is a pneumatic tire according to claim 2 or 3 characterized by 
forming an electric conduction path between a road surface and said belt structure by allotting said 2nd 
rubber material to the outermost layer of this looping-around object. 
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